Monoclonal antibodies for high-resolution localization of NHE3 in adult and neonatal rat kidney.
Previous immunochemical studies have shown that NHE3 is an apical Na+/H+ exchanger in some renal epithelia. The purpose of the present study was to develop high-affinity, isoform-specific monoclonal antibodies (MAbs) that would be useful for carrying out high-resolution immunocytochemical studies of NHE3 in the adult and neonatal mammalian kidney. Three MAbs were developed to a fusion protein containing amino acids 702-832 of rabbit NHE3. Specificity was established by immunoblotting membranes from NHE-deficient LAP cells that had been transfected with either NHE1,-2, -3, or -4. With the use of high-resolution immunocytochemical techniques, NHE3 was found in vesicles in the apical cytoplasm of proximal tubule cells, as well as in the apical plasma membrane of the proximal tubule, and in both the thin and thick limbs of the loop of Henle. When localized in the 1-day-old rat kidney, NHE3 was first detected in the late stages of the S-shaped body. In later stages of nephron development, the pattern of NHE3 staining was similar to that seen in the adult. This study demonstrates 1) the specificity of three MAbs for Na+/H+ exchanger isoform NHE3; 2) NHE3 is present in an intracellular vesicular compartment in cells of the proximal tubule, consistent with possible regulation by membrane recycling; and 3) NHE3 is expressed on the apical membrane in early stages of the developing nephron.